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, m ,., — r--»'— with izemsi coid_now 

Pro perties 

. Mineral oils containing paraffin -ax have the characteristic 
1 " Lomin, less fluid as the temperature of the oil - 
decreases. This loss of fluidity is due to the 
cryst.llis.tioh of the wax into plate-lixe crystals which 
5 eventually for™ a spongy .ass entrapping the oil there.-. 

It ha s long been Known that various additives 

. , fillers when blended with waxy mineral oils, 
crystal modifiers when ^ ctystals 

These compositions modify the size an 

reduce the adhesive forces between the crystals and 
. 10 len the wax and the oil in such a manner as to permit 

• finiHxta lower temperature, 
the oil to remain fluid at a iov, e 

• .. ^n,P«ants have been described in the 
Various pour point depressants na 

i ~* are in commercial use. For 

literature and several of these are 

, n Pat No 3,048,479 teaches the use of 
example, U.S« Pat. no« o 9 v-* * 

»ie« vhown U.S. Patent 3,961,91b 
e a propylene, are also known. 

e.g. propy mixture of copolymers, one of which is 

...-hps the use of. a mixture ot j 

teaches tne use growth arrestor to 

a wax crystal nucleator and the other a gr 
control the size of '.the wax crystals. , 

United Kingdom Paten*', 12631 52 suggests that the 
size of the wax crystals may be controlled by using a 

•, ^ fl r ee of side chain branching, 
copolymer having a lower degree or si ^ 
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It has also been proposed in for example United Kingdom Patent 
1469016 that the copolymers of di-n-alkyl fumarates and 
vinyl acetate which have previously been used as pour 
depressants for lubricating oils may be used as co-additives 
with ethylene/vinyl acetate copolymers in the treatment of 
distillate fuels with high final boiling points to improve 
their low temperature flow properties. According to United 
Kingdom Patent 1469016 these polymers may be C 6 to C 18 
alkyl esters of unsaturated C 4 to C 8 dicarboxylic acids 
particularly lauryl fumarate and lauryl-hexadecyl fumarate. 
Typically the materials used are mixed esters with an 
average of about 12 carbon atoms (Polymer A). It is notable 
that the additives are shown not to be effective in the 
"conventional" fuels of lower Final Boiling Point (Fuels III 
and IV). 

United States Patent 32527.71 relates to the" use of polymers 
of C 16 to C 18 alpha-olefines obtained by polymerising olefin 
mixtures that predominate in normal Ci6 to C-| 8 
alpha-olefines with aluminium trichloride/alky halide 
catalysts as pour point and cloud point depressants in 
distillate fuels of the broad boiling, easy to treat types 
available in the United States in the early 1960 's. 

With the increasing diversity in distillate fuels, types of 
fuel have emerged which cannot be treated by the existing 
additives or which require an -uneconomical ly high level of 
additive to achieve the necessary reduction in their pour 
point and control of wax crystal size for low temperature 
filterability to allow them to be used commercially. One 
particular group of fuels., that present such problems are 
those which have a relatively narrow, and/or low boiling 
range. Fuels are frequently characterised by their Initial 

Boiling Point, Final Boiling Point and the interim 

temperatures at which certain volume percentages of the 
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• n a Fuels whose 20% to 90% 
i.iti.1 fuel have been « stll t d ; th F ;: 1 a S nqe o£ £ro m 70 to 
ai.tlU.tl* point differ wUhin the . g 

£r om 10 to 25 C and 370 . c have been 

£in al boiling point b twee ^ 

£ ound partioolarly aif ™ or otherwise requiring 

virtually effected y a ive^ teferred to 



very high levels of additive 
herein are according to ASTO D86. 



10 



15 



20 



, o£ ctu de oil, it has also 
With the increase in th. ,co ^ produetlon of 

become important for a reri op ecations using -hat 

distillate fuels and ^suiting in distil, 

is Known as sharp '"'^ ° ^t with conventional 
late fuels that are difficult , t ls ^acceptably 

additives or that reguire a treat 

hig h from the -nom^sta nd^o n . „ ^ ^ 

ionated fuels have " ' boiUng range of less 

10 to 25 -c usualiy wrt • M W q£ £uel ^ 

th an ,00-C, generally 0 o 00 C. ^ ^ b<>uing 

£in al boiling ^ 31 „. c especially 3.0<C to 365'C. 

point in 'the. range 340 

„j vinvl acetate which have 
The copolymers of ethylene and vinyl ^ 
£ou „d widespread use ror improv ng he ^ ^ ^ ^ 

Previously widely V" 1 * 1 ' of the narrow boiling 

found to be effective in the tr ^ 

,nd/or sharply fractionated £uel u 0nlted Kingdom 

furthermore use of mixtures as l " u " r 

Patent 146*016 have not been found effective. 

lh> , oolvmers and copolymers 
„e have found however that po ym ^ speci£lc 

,-^^ tni -ng-ver.y-specl^ c alKy J ^ ^ V -^^^,^ 

di . n -aUyl fumarate/vinyl acetate P ^ ^ 

in both lowering the pour point of 
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1 fuels described above and controlling the size of the wax 
crystals to allow f ilterability including these fuels 
of the lower final boiling point in which the additives of 
United Kingdom Patent 1469016 were ineffective ■ 

5 Specifically we have found that the average number of carbon 
atoms in the alkyl groups in the polymer or copolymer must 
be from 12 to 14 and that no more than 10 wt 0 % of the alkyl 
groups should contain more than 14 carbon atoms and 
preferably no more than 20 wt.% of the alkyl groups contain 

10 fewer than 12 carbon atoms. These polymers are particularly 
effective when used in combination with other low 
temperature flow improvers which on their own are 
ineffective in these types of fuels« 

The present invention therefore provides the use for 
15 improving the flow properties of a distillate petroleum fuel 
oil boiling in the range 120°C to 500°C, whose 205 and 90% 
distillation points differ by less than 100°C, and/or for 
improving the flow properties of a distillate fuel whose 90% 
to final boiling point range is 10 to 25°C and/or whose 
20 Final Boiling Point is in the range 340°C to 370°C of an 

additive comprising a polymer containing at least 25 wto% of 
n-alkyl groups, the average number of carbon atoms in the 
n-alkyl groups is from 12 to 14 and no more than 7 10 wtoTof 
the alkyl groups contain more than 14 carbon atoms and 
25 preferably no more than 20 wt.S of the alkyl groups contain 
fewer than 12 carbon atoms o 

The additives are preferably used in an amount from 0 o 0001 
30 to 0o5 wt«%, preferably 0*001 and 0 o 2 wt«% based on the 
weight of the distillation petroleum fuel oil, and the 
present invention also includes such treated distillate 
fuel 
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1lIffior a copolymer containing at 

,0 « r of a di-n alXyl ester of a aicarboxylic acra 
! „ I! ami groups containing an average of 12 to 14 
contain!* alkyl gr P ^ unsa toratea ester 

an al*yl acrylate. m et h acr yl ate 
r I a o ne. C,ui»ol.r copolymers of a ai-n-al yl 
Urate ana vinyl acetate are particularly preferred. 

,~~a in the present invention 
The polymers or copolymers used in the ? 

Mrablv have a number average molecular weight in the 
10 preferably have a , QT . ahlv i 000 to 30,000 as 

ranae of 1000 to 100,000, preferably I,™" ^ ' 
ra 9 , hv vaoor Pressure Osmometry, 

measured, for example, by Vapor 

. The car b oxylic acid esters usefu! for preparing the 
purred polymer can be represented by the general 
15 formula: 

Ri ^2 

I 



20 



C 



C = 0 R4 
0 



25 



R3 

wh ere in R, and R 2 are hydrogen or a C, to C 4 alKyl 

,;.r,r,,, ...... ... . *■ •■ 

of alcoholSo 
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Other unsaturated esters, which can be copolymer i-zed-are the 
Ci2~ c 14 alk Y 1 acrylates and methacrylates. 

The dicarboxylic acid mono or di- ester monomers may be 
copolymerized with various amounts, e.g, 5 to 70 mole %, of 
other unsaturated esters or olefins. Such other esters 
include short chain alkyl esters having the formula: 

■ t r 

C = C 
I I 
R° R" ' 

where R° is hydrogen or a to C 4 alkyl group, R° is 
-COOR 00 or -OOCR OB where R B " is a C-\ to C 5 alkyl group 
branched or unbranched, and R" is R" or hydrogen. Examples 
of these short chain esters are methacrylates, acrylates, 
the vinyl esters such as vinyl acetate and vinyl propionate 
being preferred. More specific examples include methyl 
methacrylate, isopropenyl acetate and butyl and isobutyl ■ 
acrylate. 

Our preferred copolymers contain from 40 to 60 mole % of a 
C12-C14 average dialkyl fumarate and 60 to 40 mole % of 
vinyl acetate. 

Where ester polymers or copolymers are used they may 
conveniently be prepared by polymerising the ester monomers 
in a solution of a hydrocarbon solvent such as heptane, 
benzene, cyclohexane, or white oil, at a temperature 
generally in the range of from 20 e C to 150°C and usually 
promoted with a peroxide or azo type catalyst, such as 
benzoyl peroxide or azodi-isobutyronitr ile, under a 
blanket of an inert gas such as nitrogen or carbon dioxide, 
in order to exclude oxygen. % 
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. ■ . of the present invention are particularly 
^ adai " V h n Sin combination vith other add^ves 
effective when used pto petties 
Known for improvmg the CO ^ be M- on 

their own to impart a 

col d flow behaviour of the fuel. 

Ihe a dditiv.s of the present 

elective when used «th the p Y those 

est er/ethers and mixtures ^ tBO c , 0 to C 30 

contains at leas : one. pre ^ .^.n. glycol 

llnear saturated alkyl » P pre f e rably 200 to 

9roU p of molecular weight < „ e glycol 

5 ,000. the alKyl 9roup ^ These material s form 

containino trom 1 to ca „ 0061895 M . 
the subject of European Patent 

.there or ester/ethers useful in the 

formula: 

R -O-,A,-0-R t and may be 
, „ h ere R and r' are the same or differ 



25 



0 

a 

(ii) n-Alkyl - C 

0 



30 



(iii) n-Alkyl -0-C-(CH 2 )n- 

0 o 
n 

(iv) n-Alkyl_^0-C-^CH2)n-C^ 
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1 the alkyl group being linear and saturated and containing 10 
to 30 carbon atoms, and A represents the polyoxyalkylene 
segment of the glycol in which the alkylene group has 1 to 4 
carbon atoms, such as a polyoxymethylene, polyoxyethylene or 

5 polyoxytrimethylene moiety which is substantially linear; 

some degree of branching with lower alkyl side chains (such 
as in polyoxypropylene glycol) may be tolerated but it is 
preferred the glycol should be substantially linear. 

Suitable glycols generally are the substantially linear 
10 polyethylene glycols (PEG) and polypropylene glycols (PPG) 
having a molecular weight of about 100 to 5,000 preferably 
about 200 to 2,000. Esters are preferred and fatty acids 
containing from 10-30 carbon atoms are useful for reacting 
with the glycols to form the ester additives and it is 
15 preferred to use a Ci8 -C 24 fattv acid ^especially _ 
behenic acids, the esters may also be prepared by 
esterifying polyethoxylated fatty acids or polyethoxylated 
alcohols. 

Polyoxyalkylene diesters, diethers, ether/esters and 
20 mixtures thereof are suitable as additives with diesters 

preferred for use in narrow boiling distillates whilst minor 
amounts of monoethers and monoesters may also be present and 
are often formed in the manufacturing process. It is 
25 important for additive performance that a major amount of 
the dialkyl compound is present. In particular stearic or 
behenic diesters of polyethylene glycol, polypropylene 
30 glycol or polyethylene/polypropylene glycol mixtures are 
preferred. 
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. this invention may also be used ntt the 
The additives of this nv ^ . mpcovers . The 

ethylene unsaturated ester p ed with 

snstrir- - — - - 



general formula 



R 6 _ 

C - c. 
R5' 



10 



15 



20 



►mrl-a Re; is a -OOCR 8 group 
.herein R 6 is hydros or methyl.. H ^ ^ „ 

.herein R 8 I- hydrogen or a C, 2 ^ chaln 
ClT . and preferably • C, to £ st g^^ ^ ^ ^ 
.1W1 group, or Rs « • ^ » drQgen and R , is hydrogen 
previously described but l n monoBe r, when R 5 and 

or -COORs as previously defined The^^ ^ 
R , are hydrogen- and R 6 is ' c , to C„, monocarboxyl ic 

esters of C, to C 29 . ^ acid. Examples 

acid, and preferably C, to 5 , wlth ethylene 

of vinyl esters which may be P ^ ^ 

include vinyl acetate, vinyl P P ea we pref er 

oc isobutyrate, vinyl J^" 9 * to 40 wt.a.of the 

that the copolymers contain ^ ^ ^ ^ vlnyl ester . 

vinyl ester more y copolymer8 sach a s those 

T hey may also be »»"^ 8 39619t6 . 

described in United States 

v. e these copolymers have a number average 
, It is P« £ «red th- h . ^ P ^ phase osmonetry 

molecular weight as me 

o£ 10 00 to 6000, preferably 

may also be used in 
The additives of the present ^ Ventl °^ lar coropoo „ds, either 
distillate fuels in ^^"J'^uiw in fuels of 
«— " n0nt Tr C Y ;tal 1C growt -h-i"b t bi-tor^lar nitrogen _ 
"ting as wax crystal , ^ be espeelally 

containing compounds have oe 
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effective when used in combination with the glycol esters, 
ethers or ester/ethers and such three component mixtures are 
within the scope of the present invention. These polar 
compounds are generally amine salts and/or amides formed by 
reaction of at least one molar proportion of hydrocarbyl 
substituted amines with a molar proportion of hydrocarbyl 
acid having 1 to 4 carboxylic acid groups or their 
anhydrides; ester/amides may also be used contain 30 to 300 
preferably 50 to 150 total carbon atoms. These nitrogen 
compounds are described in U.S. Patent 4,211,534. Suitable 
amines are usually long chain C 12 -C 40 primary, secondary, 
tertiary or quaternary amines or mixtures thereof but 
shorter chain amines may be used provided the resulting 
nitrogen compound is oil soluble and therefore normally 
containing about 30 to 300 total carbon atoms. The nitrogen 
compound preferably contains at least one straight chain 
C 8 -C 40 preferably C 14 to C 24 alkyl segment. 

Suitable amines include primary, secondary, tertiary or 
quaternary, but preferably are secondary. Tertiary and 
quaternary amines can only form amine salts. Examples of 
amines include tetradecyl amine, cocoamine, hydrogenated 
tallow amine and the like. Examples of secondary amines 
include dioctadecyl amine, methyl-behenyl amine and the 
like. Amine mixtures are also suitable and many amines 
derived from natural materials are mixtures. The preferred 
amine is a secondary hydrogenated tallow amine of the 
formula HN Rl R 2 wherein m and R 2 are alkyl groups 
derived from hydrogenated tallow fat composed of 
approximately 4% C 14 , 31% C 16 , 59% C 18 - 

Examples of suitable carboxylic acids for preparing these 
nitrogen compounds (and their anhydrides) include 

- c yclo=h-exane-n 

acid, cyclopentane 1,2 dicarboxylic acid, naphthalene 
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10 



a -h. like. Generally these acids will 
aicarboxylic acid and th preferred 

4. c.n carbon atoms in tnc j 
ha ,e about » 13 « are ben «ne 

acias useful in the P „ aUc ac id. 

a— acia : s r„ ; r-p^u acta, -^hc 

para-phthalic add, and met P preferred. 

Lid or its ^«; e ^:^; th e 

Ih e particularly pr .*««- c P^ ^ 

formed by reacting 1 mol S enate d tallow amine. 

wltn 2 molar portions of » formed by 

mother preferred compound is the 

ae hydratin 9 this amide-amine salt. 

dditives used in the 
The relative proportions of a ^ ^ polymer 

fixtures are from 0,5 to 20 P cont.i»i«9 an 

of the invention containing the n y ^ ^ 

a „erage of 12 to H carbon atoms to p ^ ^ 

rr=r- ... - — * — 

t-he invention, 
of the polymer of the in 

f *h*» Dresent invention may 
The additive systems of th P £or lncor poration 

„ oonveniently be supplied as concentr ,tes may also 

in to the bulk distillate £u These con centrates 

contain other additives » ^ „„„ pce ferably 3 to 

preferably contain from 3 o£ ^ aaaitlves 

60 wt.%, most preferably 10 to concentrates are also 

» preferably in inve ntion: 
within the scope of ttoe P 

i.,«f rated by the following 
The present invention is l 1» ^ ^ ^ o£ th 

Examples in which the ae p re ssants and 

- £utera " i ;rtr t o o: l : tests. 

additives in tne 
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1 B y one method, the response of the oil to the additives was 
measured by the Cold Filter Plugging Point Test (CFPP) 
which is carried out by the procedure described in detail 
in -Journal of the Institute of Petroleum", Volume 52, 
Number 510, June 1966, pp. 173-185. This test is designed 

5 to correlate with the cold flow of a middle distillate in 
automotive diesels. 

in brief, a 40 ml sample of the oil to be tested is cooled 
in a bath which is maintained at about -34 'C to give 
non-linear cooling at about l°C/min. Periodically (at each 
10 one degree Centrigrade drop in temperature starting from at 
least 2-C above the cloud point) the cooled oil is tested 
for its ability to flow through a fine screen in a 
prescribed time period using a test device which is a 
pipette to whose lower end is attached an inverted funnel 
15 which is positioned below the surface of the oil to be 

tested. Stretched across the mouth of the funnel is a 350 
mesh screen having an area defined by a 12 millimetre 
diameter. The periodic tests are each initiated by applying 
a vacuum to the upper end of the pipette whereby oil is 
20 drawn through the screen up into the pipette to a mark 

indicating 20 ml of oil. After each successful passage the 
oil is returned immediately to the CFPP tube. The test is 
repeated with each one degree drop in temperature until the 
oil fails to fill the pipette within 60 seconds. This 
25 temperature is reported as the CFPP temperature. The 

difference between the CFPP of an additive free fuel and of 
the same fuel containing additive is reported as the CFPP 
- depression by the additive. A more effective flow 
improver gives a greater CFPP depression at the same 
30 concentration of additive. 
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„• n of flow improver effectiveness is 
Another determination of flow imp , u te 

. • t-h* flow improver distillate 

e /a constant. — 1 hours at the test -pe , ; 
approximately ,0 ml of th. .« - layer » « ^ ^ 
abnormal^ large wax crystals wMch te ^ 
oil/air interface auring cooUng. «* 
th e bottle i. aispersea by gentle - ^ apply . 

filter assembly » ^"/sea »hen 200 .1 of. fuel 

°< 500 ™ ° Tear to the 9 raauatea 
bave passea t hr< , g 1 ^ ^ Mo ^ „. collecte<3 

.receiver. A PASS is t« if 
.ithln ten seconas through a given mes srz » 
the no. rate is too slow locating that the 
become blocked. 

, fh filter screens of 20, 30, 40, 
CFP P tl lt.r assemb U« . te ^ 

60 ' \ t ' ne h 'fin t -sh (largest mesh number, the 
usc a to ae f~~^ « » the „ esh numbe r tha t a wax 
fuel will pass. The larg orv stals 
cont ainin, fee! will pass £lo „ 
aaa-the greats e ect^^ ^ ^ ^ ^ ^ g 

ln ,prover. It shouia ^ trea tn,ent level 

exactly the same test results 

for the same flow improver aaaitive. 

AST „ o ,7 or a visu, m h a whi ^ 

in a -SO ml narrow^ necKea bott ^ ^ ^ ^ ^ 

unaer test, are coolea at 1 t/no 
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appearance temperature. The fuel samples were examined at 
3-C intervals for their ability to pour when tilted or 
inverted. A fluid sample (designated F) would move readily 
on tilting, a semi-fluid (designated semi-F) sample may need 
to be almost inverted, while a solid sample (designated S) 
can be inverted with no movement of the sample. 



The 


fuels used in 


these Examples 


were: 




°C 






ASTM-D- 


86 Distillation, 


Fuel 


Wax 


Intitial 


20% 


90% 


Final 




Appearance 


Boiling 






Boiling 




Point 


Point 






Point 


A 


-5 


202 


270 


328 


343 


B 


-2 


202 


254 


340 


365 


C 


-2.5 


274 


286 


330 


34.8 


D 


-4 


155 


215 


335 


358 


E 


-1.5 


196 


236 


344 


365 



The Additives used were as follows.: 

Additive 1 ; A polyethylene glycol of 400 average 

molecular weight, esterified with 2 moles of behenic acid. 

^ditive 2: A copolymer of a mixed C 12 /Ci4 alkyl fumarate 
obtained by reaction of 50:50 weight mixture of normal C 12 
and C 14 alcohols with fumaric acid and vinyl acetate 
prepared by solution copolymerisation of a 1 to 1 mole ratio 
mixture at 60°C using azo diisobutyronitrile as catalyst. 
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• v fects were as follows: 
• ,k 0 fFPP and Pour Point tests were 
! The results in the CFPP an D 97 

CFPP CFPP Pour 
Fuel Additive Amount — ssion Poin t 

ppm 



10 B 



20 



None 
1 
2 



500 
500 



2sl 300:200 
2:1 600:400 



None 
1 
1 
2 
2 



120 
300 
180 

.300 



15 2 :1 180/120 

2:1 300/200 



None 
1 
1 
2 



500 
1000 
1000 



2,1 300/200 
2:1 600/400 



-5°C 




-9°C 






-8*C 


3°C 


-6*C 


-3*C 


-2 8 C 


-15°C 


-9°C 


H V.. 


-18°C 


-11*C 




-18'C 


-4°C 




-6'C 








-6 C 


-8°C 


4°C 


-15*C 






-2"C 


-2°C 




"J'ii-c" 


7 


-18*C 




-21 °C 


-13'C 


9 


-4°C 




-6'C 




-3*C 


-8°C 


4 


-rc 


3 




-2'C 


-2 


-12°C 


-6°C 


2 


-10*G 


6 


-15°C 



25 



„„ compared in the DOT test 
Ih e additives of the inventor > ~ containing 63 wt.% 

„Uh Additive 3 whic, ^was an ^ ^ ^ fcy welght 

o£ a combination of ^ copolymer of number average 
of an ethylene/vinyl acetat cop J. ^ ^ ^ ^ 

moiecuiar weight »5M «- «" ^ q£ ethylene and vinyi 

- 1 ^ Zr LX lolcuiar weight 3S00 and a v.nyl 
acetate of number averag y . 
- «ela^=on«nrof-about -13 -»t^ 



A 



Fuel 

A 
B 
C 
D 
E 
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DOT Test 

ppm of additive to pass DOT (120 mesh) at -10'C 

Additive 3 Mixture of 3 Parts 

of 1 and 2 Parts of 2 

>3,000 7( >0 

800 250 

1,500 700 

1,250 500 

>1,500 300 



Various f umarate/vinyl acetate copolymers were tested in 
10 admixture (3 parts) with Additive 1 (2 parts) to determine 
the effect of the chain length in the fumarate with the 
following results. 



15 



Fuel Alcohols 

used to make 
fumarate 



Average Pour Point CFPP Depression 
C Number Test 

in fumarate Appearance 500 1 ,000 

at -10'C ppm(ai) ppm (ai) 



A 



20 



C-8 


8 


S 


2 


3 


C-9 


9 




2 




C-10 


10 


s 


3 


3 


C-10/C-12 


11 


s 


3 


4 


C-1.1 


11 




3 


3 


C-12 


12 


s 


3 


> 4 


C-12/C-14 


13 


F 


5 


7 


C-14 


14 


F 


-2 


-2 



-1?- 
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, , verage Pour Point CFPP Depression 

Alcohols used Average ^ 

to make fumarate C Number ^ 300 

infumarate **" 



ppm 



C-8 
C-9 
C-10 
C-10/C-12 

C-11 
C-12 
C-12/C-14 
C-14 



8 
9 

10 

11 

11 
12 
13 
14 



S 
S 

S 
F 
F 



3 

5 

4 

5 

5 

3 

7 

0 



1 ,000 
ppm 

C-10 10 3 

C-10/C-12 11 3 

C-11 11 3 

C-12 12 6 

C-12/C-14 13 0 

C-14 14 3 



C-18 



18 



, a te copolymers. obtained from 

Various fumarate/vinyl ac * ^ ^ carbon 

afferent alcohols ^ mixtuce as in the 

the alkyl groups were . teste ^ ^ tests 
previous example in the CFP 



previuu^ < - 

with- the. fpllowing results 
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0) 

04 
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, : n th e following Examples 
The fuels B and C were used in the 

together with 



Fuel F 



& ctm 0-86 DUt illation 'C 

» 35 55 t" 

182 254 285 324 



FBP 
343 



10 



re CFPP and visuai Poor Point results shown for 
*he results are CFPP ana ^ ^ ^ 

various additives in the fol ^ ^ value u not 

additive has no P°" depreSSin !, rcsslon the fuel cannot be 
B „sur«d because without pour depress^ 

used. 



\ 
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Fuel B 



CFPP Depression 

Additive 400 PP™ Fumarate 

vinyl acetate 
Alcohol content of 100 ppn Additive 1 
Fumarate 



I 

c 11 

-c 12 
c 13 
c 14 

Mixed C 

3:1 
1:1 
1:3 



No pour depression* 



0 



12* 



14 



Raised by 2'C • 
No pour depression* 



No effect 
8'C 
4'C 



400 ppn 

fumarate/vinyl acetate 
100 ppn Additive 1 
100 ppra Additive 3 

2 
2 
2 
2 
2 
2 
2 

Raised by 2"C 



2 
9 
5 



C 18/ C 16 



' C 1 
1:1 



Raised by TC 
No effect 



Raised by 1*C 
2 



No pour depression observed at -10'C after the- rc/hour'oool. 
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CFTPPigression 



Fuel_F 

Fuel C . _ 

800 PE n> F/VA . *° 0 ° ^ Additive 1 200 p?n 1 

Additive 200 jppn Additive 1 ^uu pf 100 pp* 3 

Alcohol content of . 
Fumar ate 

C. ) 
c 4 6 ) 

C 8 ! No pour depression* 

J 9 i 

Sl3 0 - 2 1 

. . c -j4 _ _ .-0 . ... 

^16, No pour depression 

C 22 1 
Mixed C l2 /C 14 



3:1 

1:1 i 
1:3 



No pour depression* 1Q 
4 4 



1:1 



8 



No pour depression* 

' at _ 10 *C after the 1 hour cool 
^o pour depression observed at 



A 
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1 The Additives were also tested in combination with Additive 
4 the half amide formed by reacting two moles of 
hydrogenated tallow amine with phthalic anhydride and the 
CFPP depressions in Fuel B were as follows 

5 Additive 

Additive 4 (250 ppm) 
Additive 3 (100 ppm) 
C 12 /C14 F/VA (250 ppm) 

10 Additive 4 (300 ppm) 
Additive 1 (100 ppm) 
c 12E/Ct4 F/VA (100 ppm) 

Additive 4- (250 ppm)- - 

C12/C14 F/VA (250 ppm) 



CFPP Depressions 
6 
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, CLAIMS 



10 



points aiffer "Y I- tha " ° 0 C ; o an 25 -C ana/or whose Pin- 
final boilin9 point range q£ an additlve 

Point is in the range 340 Ct 25 

comprising a polymer or f ^g.'nu^er °« 

o£ n-alKyl groups wherein t ^ ^ ^ ^ 

atoms in the n-allcyl groups x .ft- ^ ^ carb<jn 

than 10 wt.% of alkyl groups containing 



15 



20 



atoms 
2 



, ,„ fuel oil according to claim 
* aistillate petroleu™ ue o ^ 

, i„ which no more than 20 wt.» o 
contains fewer than 12 carbon atoms 

, «f t-he preceding claims 
The use according to any of the pr 
4 - e n * a di-n alkyl ester of 

in which the copolymer is of con taining an 

aicarboxylic acid in wh.ch the alkyl g ^ ^ % of 

«f 12 to 14 carbon atoms and rrom 
average of. 12 to 1 ^ methacrylate . 

vinyl ester,., an alkyl aery 
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10 



15 



20 



25 



5 The use according to any of the preceding claims 
as a co-additive with a polyoxyalkylene ester, ether, 
ester/ether and mixtures thereof, containing at least two 
Cm to C 30 linear saturated alkyl groups and a 
polyoxyalkylene glycol of molecular weight 100 to 5,000 
preferably 200 to 5,000, the alkyl group xn said 
polyoxylakylene glycol containing from 1 to 4 carbon atoms. 

6 • The use according to any of the preceding claims 
in combination with polar compounds, either ionic or 
nonionic, which have the capability in fuels of acting as 
wax crystal growth inhibitors. 

7 The use according to Claim 6 in which the polar 

-compounds- are- the amine .salts and/or . amides formed by 

reaction of at least one molar proportion of 
hydrocarbyl-substituted amines with a molar proportion of 
hydrocarbyl acid having 1 to 4 carboxylic acid groups or 
their anhydrides containing a total of 30 to 300 carbon 
atoms o 

8 h distillate petroleum fuel oil boiling in the 
range 120*0 to 500'C and whose 20% and 90% distillation 
points differ by less than 100'C, and/or whose 90% to final 
boiling-point is 10 to 25«C and/or whose Final Boiling Point 
is in the range 340'C to 370'C.containing from 0.001 to 0 5 
wt % of- -a polymer or copolymer containing at least 25 wt.% 
of n-alkyl groups wherein the average number, of carbon atoms 
in the n-alkyl groups is from 12 to 14, there being present 
no more than 10 wt.% of alkyl groups containing more than 
carbon 25 atoms „ 
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10 



20 



» distillate petroleum fuel oil according to Claim 
• nich the copolymer is of a di-n alkyl ester of a 

8 - in To VI 1= acid in which the .1*1 groups containing an 
dicarboxylic acia wt% of a 

average of 12 to 1 4 carbon atoms and from 10 
vinyl ester, alkyl acrylate or 

X distillate petroleum fuel oil according to 
r, im 8 or Claim 9 containing as a co-additive a 
Claim 8 or Claim este r/ether and mixtures 

polyoxyalkylene ester, ether, ester/ 
thereof, containing at least two C 10 to C 30 !«.« 

! led alkyl groups and a polyoxyalkylene glycol of 
saturated .Iky 9 P ferably 20 0 to 5,000, the 

ZI Z:;" Lirpl^yalkylene glycol containing from 1 
to 4 carbon atoms, 

A distillate petroleum fuel oil according to CI aim 
" — 7 " " "to 20 parts 'by Sight of the ester 

10 containing from 0.5 to 20 parts y 

copolymer per part of the polyoxyalkylene ester, ether 
ester/ethero 
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1 CLAIMS FOR AUSTRIA P 

1 A process for improving the low temperature f. 

properties of a distillate petroleum fuel oil boiling in the \ 
range 120°C to 500°C, and whose 20% and 90% distillation 

5 points differ by less than 100°C, and/or whose 90% to final • 
boiling point range is 10 to 25°C and/or whose Final Boiling 
Point is in the range 340°C to 370°C comprising adding 
thereto a polymer or copolymer containing at least 25 wt.% 
of n-alkyl groups wherein the average number of carbon 

10 atoms in the n-alkyl groups is from 12 to 14 and no more 

than 10 wt.% of alkyl groups containing more than 14 carbon 
atoms o 

2 A process according to claim 1 in which no more 

15 than 20 wt.% of the alkyl group contains fewer than 12 
carbon atoms. 



3 A process according to claim 1 or claim 2 in which 
the polymer is of a di-n-alkyl ester of a mono-ethylenically 

unsaturated C4 to Cs or dicarboxylic acid. 

4 A process according to any of the preceding claims 
20 in which the copolymer is of a di-n alkyl ester of 

dicarboxylic acid in which the alkyl groups containing an 
average of 12 to 14 carbon atoms and from 10 to 50 wt.% of a 
vinyl ester, an alkyl acrylate or methacrylate . 
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10 



A . to any of the preceding claims 
tv nrnress accord inq to any u 
A process a „ a1 v v lene ester, ether, 

ester/ether and mixture g ^ a 

C„ to C30 »"« 'I "J v,ei 9 ht 1.. to 5.000 

o to any of the preceding claims 
* nmcess according to any 
6 P ! Mar compounds, either ionic or 

.„ crystal 9 rowth inhibitors. 

►„ claim 6 in which the polar 
A process accor aroides forme a hy 



15 



ccSpoundV are the awn. ~_ - tion of " 

taction of at least one molar p P ^ ^ ^ rtion o£ 
ny arooarbyl-sabstituted -in. yUe acla gro ops or 

nydrocarbyl acia having lotalof 30 to 300 carbon 

tLi« anhyariaes contain^ a total 



20 



atoms o 

8 

i 

is added. 



atoms. 

a- n to any of the preceaino claims 

■ n process accoramo to any ^ ^ ^ 

i, which from 0.00! to 0.5 wt.% 
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